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TECHINCAL SPECIFICATIONS AND DRAWINGS
SPOKANE DITCH SIPHON FISHERIES PROJECT

These technical specifications address all anticipated construction and excavation activities

to be completed during the Spokane Siphon installation.
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PART 1 GENERAL

1.01 SECTION INCLUDES

SECTION 01000
SUMMARY OF WORK

A. Related Documents
B. Summary Scope of Work

1.02 RELATED DOCUMENTS

A. Sheets and Figures included in Appendix A

Section Sheet

1

R Y VST (O I \O I \S R

1-1
1-2
1-3
2-1
2-2
2-3
3-1
3-2
4-1
4-2

Title

Title Sheet

Sheet Index

Site Plan

Siphon Plan-Profile

Siphon Details

Siphon Details

Swamp Creek Diversion Plan-Profile
Swamp Creek Diversion Details
Backfill Plan

Backfill Details

1.03 SUMMARY SCOPE OF WORK

The scope of work addressed by these plans and specifications consists of a siphon
installation on Spokane irrigation canal with an overflow structure and a check-diversion
structure with a fishway in Swamp Creek and a headgate structure and diversion channel to

Spokane canal.

The Contractor or Contractors shall perform the following work per these specifications:

A. Install one 63” HDPE Siphon with overflow structure and channel with
associated erosion protection per the plans and these specificatons.
B. Install a check-diversion structure with a fishway and headgate structure on

Swamp Creek.

END OF SECTION 01000
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SECTION 01010
GENERAL PROCEDURES

PART 1 GENERAL

1.01

1.01

1.02

1.03

1.04

SECTION INCLUDES

A. PROGRESS SCHEDULES

B. TEMPORARY FACILITIES AND SITE CONTROL

C. CONSTRUCTION SURVEYING

D. SUBMITTALS

E. TRAFFIC CONTROL AND SITE SAFETY

F. EROSION AND SEDIMENT CONTROL
G. CONSTRUCTION SEQUENCING AND OTHER CONTRACTORS
H. EXISTING STRUCTURES

L. RECORD KEEPING REQUIREMENTS

PROGRESS SCHEDULES

Contractor shall prepare an initial project schedule and shall update and maintain
the schedule appropriately. Copies of all initial schedules and updates shall be
provided to the ENGINEER upon request.

TEMPORARY FACILITIES AND SITE CONTROL

Contractor shall notify and coordinate with all appropriate utility companies and
ENGINEER before conducting work proximate to overhead or buried utilities.

CONSTRUCTION SURVEYING
Contractor shall provide all construction surveying needed to complete the work.
SUBMITTALS

Contractor shall provide product information and submittals for the following items:
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1. Re-bar;

2. Concrete mix;

3. BMP Plan;

4. Stream Diversion Plan;
5.
6
7
8
0.
1

Fish Ladder Shop Drawing

. Geosynthetic Material
. HDPE Pipe Material
. Fill Materials

Trash Rack at Siphon Inlet and;

0. Other items as required by Engineer.

1.05 TRAFFIC CONTROL AND SITE SAFETY

Traffic control and site safety shall be the sole responsibility of Contractor.
Adequate signs, barricades, cones, drums, barriers, lighting, flagmen, security
guards, and other methods or devices shall be utilized.

1.06 EROSION AND SEDIMENT CONTROL

A.

Temporary diversions for storm runoff or Swamp Creek flows shall be
conducted as specified in Section 02270 and as needed to direct flows around
the work area. These diversions shall be designed, implemented and
maintained by the Contractor in accordance with Best Management Practices
(BMPs) to control erosion and sediment release into Spokane Creek. BMPs
may include, but are not limited to, temporary berms, cofferdams, sediment
basins, ditches, silt fencing, straw bales, straw mulch, and erosion control
matting.

The Contractor shall plan and execute work to control and minimize surface
runoff from cuts, fills, and other disturbed areas. The Contractor shall
prevent sediment and/or sediment-laden water from entering Swamp Creek
to the extent practicable.

Dewatering: All dewatering flows collected from open sumps, trenches or
excavations shall be routed through sediment retention structure prior to
discharge to Swamp Creek. The Contractor shall comply with the dewatering
requirements of Section 02140. All storm runoff flows from work areas also
shall be routed through sediment retention structure prior to discharge.

Swamp Creek Reconstruction

Best Management Practices (BMPs) measures shall be installed along

Swamp Creek and Spokane irrigation canal prior to any earthwork which

could release sediment to Swamp Creek. BMPs shall remain in place until

vegetation is established, as approved by ENGINEER. The methods
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implemented by the Contractor will be monitored by ENGINEER to assure
compliance with BMPs.

1.07 CONSTRUCTION SEQUENCING AND OTHER CONTRACTORS

Contractor shall coordinate his construction activities with those of any and all other
contractors that may be working on the site or adjacent sites. Contractor's work shall
be conducted in a manner that will not impede the progress of other concurrent
construction activities.

1.08 EXISTING STRUCTURES

A.

The Contractor shall notify and coordinate with all appropriate utility
companies and with ENGINEER to field-locate overhead or buried utilities,
wells, and other existing structures prior to construction. Location, depth,
size, and material of existing buried utilities within excavation limits shall be
verified prior to beginning construction.

The Contractor shall be responsible for protecting existing structures within
and external to the construction area not specified for demolition. Any
damage to existing structures, whether above or below ground level, shall be
repaired to the owner’s satisfaction by the Contractor at no additional cost to
FWP. The existing wood structures in the Spokane canal and Swamp Creek
shall be removed, and disposed of as approved by ENGINEER.

Adjacent properties may have cattle or bison on them while the project is
underway. Gates will need to be kept closed and fencing will need to remain
intact or temporary fencing maintained to control livestock. In no case is an
opening to be left in the fencing overnight.

1.09 SITE ACCESS

A. Site access is via Gibbonsville Road, approximately 4 miles west of
Wisdom.

B. Access Contact: James Magee, Fish Wildlife Service, Phone
(406)683-3893

END OF SECTION 01010
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SECTION 02110

SITE CLEARING
PART 1 GENERAL
1.01 SECTION INCLUDES
A. Removal of surface debris.
B. Clearing and grubbing of all vegetation including trees, shrubs, and grass.
PART 2 PRODUCTS
Not Used.
PART 3 EXECUTION
3.01 PROTECTION
A. Locate, identify, and protect existing utilities from damage.
B. Protect benchmarks and existing structures from damage or displacement.
3.02 CLEARING
A. Clear all surface debris and vegetation, including the root zone, from all
areas impacted by the Work and as required for access to site and execution
of Work as shown on the Drawings, and as directed by ENGINEER
B. Remove identified trees, shrubs, stumps, roots, brush, rubbish, and other
objectionable material within work areas and from the surfaces of all borrow
areas and stockpile sites.
C. Existing wood diversion structure(s) to be removed.
3.03 REMOVAL

A. Removed trees with diameters greater than 2-inches shall be cut into 6-foot

lengths and stockpiled on site as directed by ENGINEER. Smaller woody
material shall be chipped and disposed of as directed in paragraph B.

Remove debris, rock, and extracted vegetation and dispose of materials by
spreading debris in adjacent area as directed by ENGINEER.

END OF SECTION 02110
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SECTION 02140
CONSTRUCTION DEWATERING

PART 1 GENERAL
1.01 SECTION INCLUDES
A. This Section specifies dewatering requirements and procedures necessary
during installation and use of dewatering pumps and appurtenances,
groundwater collection trenches/sumps, and dewatering wells and/or
wellpoints.
1.02 RELATED SECTIONS

1.03

1.04

Section 02200 - Unclassified Excavation
Section 02220 - Trench Excavation and Backfill

SUBMITTALS

A.

The Contractor shall submit a Construction Dewatering Plan to ENGINEER
prior to executing the work. The Construction Dewatering Plan shall be a
written procedure for implementing the construction dewatering
requirements specified herein. The plan shall describe the layout, materials,
and equipment, and the operation and maintenance procedures proposed.

DESCRIPTION OF SITE CONDITIONS

A.

The site condition description provided herein is based on surface
observations.

General: Within the project area, Swamp Creek flows in a north
easterly direction within a wide flat valley. The left and right banks of
the channel have access to the flood plain. Spokane Canal intercepts
Swamp Creek. The Swamp Creek channel bed in the area of the
proposed structure appears to be silt-loam with gravels. The canal is
active during irrigation season, but Swamp Creek has continual flows
and will need to be rerouted around the construction site. There are 2
wooden structures at the intersection of Swamp Creek and Spokane
Canal that will be removed as part of the construction activities.

Groundwater: Groundwater is evident at the site area. It is

anticipated that the collection of and pumping of ground water will be
necessary during construction.
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PART 2

2.01

PRODUCTS

EQUIPMENT

A.

PART 3

3.01

The Contractor shall provide, and maintain on site, all equipment, piping,
fittings, and appurtenances necessary to collect, pump, and convey discharge
water to adequately dewater all open excavations, including spare fittings,
pumps and other materials necessary to maintain a continuously operating
dewatering system.

The Contractor shall provide and maintain primary and backup power
supplies and power distribution systems as necessary to operate the
dewatering system without significant interruption. All grounding shall be
provided per the NEC. The power plants and their appurtenances shall be
protected from weather and other potentially detrimental conditions at the
site (e.g., dust, impacts, etc.)

The Contractor shall provide all necessary equipment and materials to collect
and pump dewatering flows.

EXECUTION

DEWATERING

A.

The Contractor shall fully implement all measures and precautions necessary
to ensure the safety of workers, and the protection of the Work (including
maintenance of integrity against rupture and/or heave of the bottom of the
excavation) during excavation and dewatering, including, but not limited to,
full implementation of the requirements of this Section 02140.

The Contractor shall provide backup and spare equipment (as specified in
Part 2.01), immediately available for installation and/or operation to
minimize any interruption in the required pumping. In the event of pump
failure for reasons beyond the Contractor’s ability to control, all excavation
shall cease, and the Contractor shall implement repairs and resume pumping
as soon as possible.

Maintain excavation dewatering sufficiently to allow for visual inspection,
quality assurance, and as-built surveying, to be conducted by ENGINEER at
their discretion.

END OF SECTION 02140
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PART 1

SECTION 02200
UNCLASSIFIED EXCAVATION

GENERAL

SECTION INCLUDES

1.02

A.

Work under this Section includes unclassified excavation associated with the
installation of the Spokane siphon and Swamp Creek structures.

RELATED SECTIONS

Section 02110 - Clearing and Grubbing
Section 02140 - Construction Dewatering
Section 02210 - Fill Materials and Placement

1.03 REGULATORY REQUIREMENTS
A. Sheeting, Shoring, and Bracing: Except where trench banks are cut back on a
stable slope, provide and maintain all sheeting, shoring, and bracing
necessary to protect workers, and to protect adjoining grades and structures
from caving, sliding, erosion or other damage in accordance with
Occupational Safety and Health Standards (29 CFR Part 1926 - Construction
Standards for Excavations), the Site Specific Health and Safety Plan, and
other applicable codes and governing authorities.
1.04 FIELD MEASUREMENTS
A. Verify that survey coordinates and elevations indicated on the Drawings are
accurate as indicated. Notify ENGINEER of any discrepancies prior to
construction.
PART 2 PRODUCTS (Not used)
PART 3 EXECUTION
3.01 PREPARATION
A. Identify required lines, levels, contours, and datum.
B. Accurately locate, identify, and protect from damage all utilities,

benchmarks, monitoring wells and other structures not designated for
demolition. The Contractor is responsible for verifying that all utilities
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3.02

3.03

3.04

3.05

through the work area have been accurately located prior to excavation, and
that no conflicts exist.

C. If temporary diversions for storm runoff or base flows are deemed necessary
by the Contractor, they shall be designed, implemented and maintained by
the Contractor as specified in Section 01010, Part 1.06.

EXCAVATION

A. Excavation shall conform to the boundaries, elevations, and excavation
slopes shown on the Drawings. Limits of excavation shall be the minimum
required to complete the Work.

B. Remove loose material, lumped subsoil, boulders, and loose rock from
excavations leaving excavation surface exposed and clean.

C. Graded areas shall be sloped to promote surface drainage and discourage
ponding.

D. Stockpile excavated materials suitable for backfill along the excavation at a
safe distance in accordance with Occupational Safety and Health
Regulations, in areas not susceptible to erosion and other applicable codes
and governing authorities. Excavated materials not suitable for backfilling
shall be wasted on site as directed by ENGINEER. Wasted material shall be
revegetated in accordance with Section 02910.

PROTECTION

A. Protect excavations as required to prevent cave-in or loose soil from falling
into excavation.

TOLERANCES

A. Excavate to within + 0.2 feet of elevation and location as shown on the
Drawings.

B. Maintain excavation dewatering sufficiently to allow for visual inspection and
as-built surveying, to be conducted by ENGINEER at their discretion.

C. Any areas of over-excavation shall be filled with Type A Fill or Type B Fill,
as directed by ENGINEER and at no additional cost to FWP.

FIELD QUALITY CONTROL

02200-2



A. Provide for access, visual inspection, and construction surveying of
excavation surfaces as required by ENGINEER.

END OF SECTION 02200
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SECTION 02210
FILL MATERIALS AND PLACEMENT REQUIREMENTS

PART 1 GENERAL
1.01 SECTION INCLUDES

This section specifies fill materials, borrow areas/sources of fill materials, and fill
placement requirements for the following:

1. General Site Backfill;
1.02 RELATED SECTIONS

Section 03300 — Cast In Place Concrete
Section 02270 — Stream Channels and Diversions

1.03 SUBMITTALS

Submit data sheets and test results from compliance testing of materials provided by
Contractor to ENGINEER for review and approval.

1.04 REFERENCES
A. Sampling and Preparation
1. ASTM D75 - Standard Practice for Sampling Aggregates.

2. ASTM D420 - Recommended Practice for Investigating and Sampling
Soil and Rock.

B. Classification

1. ASTM D421 - Standard Practice for Dry Preparation of Soil Samples
for Particle-Size Analysis and Determination of Soil Constants.

2. ASTM D422 - Standard Method for Particle-Size Analysis of Soils.
3. ASTM D2487 - Classification of Soils for Engineering Purposes.

4. ASTM D2488 - Standard Practice for Description and Identification
of Soils (Visual-Manual Procedure).

5. ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit,
02210-1



and Plasticity Index of Soils.

Density and Moisture Content: Field

1.

ASTM D1556 - Test Method for Density of Soil in Place by the
Sand-Cone Method.

ASTM D2922 - Test Methods for Density of Soil and Soil- Aggregate
in Place by Nuclear Methods (Shallow Depth).

ASTM D3017 - Test Methods for Moisture Content of Soil and
Soil-Aggregate Mixtures.

Density and Moisture Content: Laboratory

1.

ASTM D698 or AASHTO T99 - Test Methods for Moisture-Density
Relations of Soils and Soil-Aggregate Mixtures, Using 5.5 1b (2.49 Kg)
Rammer and 12 inch (304.8 mm) Drop.

ASTM D1557 or AASHTO T180 - Test Methods for
Moisture-Density Relations of Soils and Soil-Aggregate Mixtures
Using 10 1b (4.54 Kg) Rammer and 18 inch (457 mm) Drop.

ASTM D2216 - Laboratory Determination of Water (Moisture)
Content of Soil, Rock, and Soil Aggregate Mixtures.

ASTM D4253 - Maximum Index Density of Soils Using a Vibratory
Table.

ASTM D4254 - Minimum Index Density of Soils and Calculation of
Relative Density.

ASTM D4643 - Determination of Water (Moisture) Content of Soil,
Microwave Oven Method.

ASTM D4718 - Standard Practice for Correction of Unit Weight and
Water Content for Soils Containing Oversize Particles.
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PART 2

2.01

PRODUCTS

SOIL MATERIALS

A.

Type A Fill: General fill free of debris, deleterious or objectionable
materials, and rocks larger than 6-inches. Type A Fill shall be a compactable,
well-graded, granular material approved by Engineer. Type A fill may be
used for temporary roads, berms, cofferdams or dikes, or other temporary
structures built for construction purposes and as granular backfill material to
be used to backfill the retaining walls.

Type B Fill: Granular bedding material conforming to the following
gradation criteria unless otherwise approved by the Engineer, to be used
under the apron and other bedding as shown on the Drawings.

Particle Size % Finer Than
1-inch 100

3/4-inch 85-100
3/8-inch 30-60

#4 sieve 0-10

Type C Fill: Clean, naturally occurring backfill for excavated areas and for
construction of berms or other structural fill features. Type C Fill shall
conform to the following gradation criteria and have a Plasticity Index less
than 10, or otherwise approved by the Engineer:

Particle Size % Finer Than
6-inch 90-100
#200 sieve 0.5-20

Growth Media: Growth Media is defined as topsoil (A horizon material) and
subsoil (B horizon material). Unless otherwise directed by the Engineer,
growth media shall be stripped from all proposed disturbed areas within the
project limits to a depth of 1 foot measured from the top of ground surface
following clearing and grubbing. Stripped cover soil shall be stockpiled on
site in an area where it will not interfere with construction activities and is
not susceptible to erosion. The cover soil stockpile shall be of such uniformity
and dimensions it can be conveniently measured by cross-section.

2.02 SOURCE QUALITY CONTROL

A.

Contractor shall submit 1 particle size analysis per 1000 cy for imported soil
products. Tests and analyses of soil materials will be performed in
accordance with applicable ASTM test methods, as listed under Part 1.04.
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B.

PART 3

If tests indicate materials do not meet specified requirements, change
material and retest at no cost to FWP

EXECUTION

3.01 SOURCE OF MATERIALS

A.

B.

Contractor shall be responsible for locating suitable sources of Type A, B and
CFill.

Growth Media shall be salvaged on sight as specified in Part 2.01 D.

3.02 PREPARATION FOR PLACEMENT

A.

B.

Identify required lines, levels, contours, and datum.
Stake and flag locations of known utilities.

Locate, identify, and protect utilities that remain from damage, including all
monitoring wells. Notify utility companies for utilities which may be affected
by the work, or which cross the work area.

Protect bench marks and existing structures from excavating equipment and
vehicular traffic.

Compact subgrade or existing underlying fill to a minimum depth of 12
inches to meet density requirements for subsequent fill materials as specified
in Part 3.04.

Cut out soft areas of subgrade or existing underlying fill that cannot be
compacted as specified in paragraph E, above. Backfill with material type
specified for subsequent fill, and compact to minimum density requirements
for subsequent fill material as specified in Part 3.04. Over excavation
required by Engineer will be paid for under a Change Order.

Dewater area as needed prior to fill placement. Fill may not be placed if
groundwater is present.

3.03 PLACEMENT

A.

General Backfilling of Excavated Areas and Other General Fill

1. Place fill in lifts not to exceed 3 feet in loose thickness. Thinner lifts
must be used if required to achieve compaction criteria presented in
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Part 3.04 paragraph A, below.

Finish grade to within + 0.2 foot of line and + 0.1 % of grade shown
on the Drawings.

Maintain positive surface drainage to minimize ponding of water on
fill.

Material shall not be frozen when placed. Material shall not be placed
on ice. Material shall not be placed on frozen material unless directed
by Engineer. Frozen material shall be scarified, disked, or otherwise
made suitable to receive subsequent fill and provide an acceptable
bond between lifts, as approved by Engineer.

B. Backfilling of Structure, Retaining Wall and Apron Subgrade

1.

Place fill in lifts not to exceed 12 inches in loose thickness. Thinner
lifts must be used if required to achieve compaction criteria presented
in Part 3.04 paragraph B, below.

Finish grade to within + 0.2 feet of line

Material shall not be frozen when placed. Material shall not be placed
on ice. Material shall not be placed on frozen material unless directed
by Engineer. Frozen material shall be scarified, disked, or otherwise
made suitable to receive subsequent fill and provide an acceptable
bond between lifts, as approved by Engineer.

C. Berm Fill and other Structural Fill

1.

All surfaces upon or against which structural fill will be placed,
including previously placed and compacted layers, shall be free of all
objectionable materials in accordance with Section 02110 - Site
Clearing, shall be relatively flat in preparation for subsequent fill
placement, shall be moist but free of standing or ponded water, unless
otherwise approved by the Engineer, and shall be scarified as
necessary so as to provide a suitable bond between the existing and
subsequently placed material.

Place fill of type designated on Drawings in lifts not to exceed 12
inches in loose thickness.

Finish grade to within + 0.2 foot of line shown on the Drawings for
embankment slopes, and within + 0.3 foot on embankment crests.
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4. Maintain positive surface drainage to prevent ponding of water on fill.

5. Material shall not be frozen when placed. Material shall not be
placed over ice. Material shall not be placed on frozen material
unless directed by Engineer. Frozen material shall be thawed,
scarified, disked or otherwise made suitable to receive subsequent fill
and provide an acceptable bond between lifts, as approved by
Engineer.

3.04 COMPACTION

A.

General Backfilling of Excavated Areas and Other Non-Structural Fill
Density: Materials shall be compacted sufficiently to support traffic by
construction equipment, construction surveying, and inspection vehicles.

Structural Fill

1. Moisture Content: The moisture content, as determined by ASTM
D2216, shall be between + 2 % of the optimum moisture content as
determined by ASTM D698. The moisture content shall be uniform
throughout the lift. Placed materials not meeting this requirement, as
determined by testing by Contractor, shall be scarified to a depth of 1
foot, wetted or dried as necessary to meet this requirement, and mixed
to uniform water content.

2. Density: Materials shall be compacted to a minimum of 95% of the
maximum dry density as determined by ASTM D698.

Type A and C material, berm and retaining wall backfill shall be compacted
to a firm, unyielding surface as approved by Engineer.

Type B Apron Slab Subgrade: Place Type B material by dumping from a
height no less than 1 foot and no greater than 5 feet. Spread material evenly
with rake or shovel to ensure uniform distribution of material throughout
area of backfill. Mechanically tamp a minimum of three passes with the
tamper.

3.05 SITE GRADING

Grade all areas including excavated, filled, and transition areas to obtain the
finished surface shown on Drawings, to the tolerances specified in Part 3.03 above.
Finished surface shall be reasonably smooth, compacted, and free from irregular
surface changes. Finished surfaces shall have positive drainage to minimize ponding
of water.

3.06 FIELD QUALITY CONTROL
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Observation of compaction control and gradation will be conducted by
Engineer. Compacted fill, not meeting the requirements of these
specifications shall be corrected at no additional expense to FWP.

Contractor shall perform all initial control and grade staking during
construction. Contours and elevations not meeting the requirements of these

specifications shall be corrected at the Contractor’s expense.

END OF SECTION 2210
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SECTION 02220

TRENCH EXCAVATION AND BACKFILL

PART 1 GENERAL

1.01

1.02

1.03

1.04

1.05

1.06

SECTION INCLUDES

Work under this section includes site preparation, earthwork and surface restoration
for underground pipe and appurtenances as shown on the Drawings and specified
herein, including the sedimentation pond outlet works.

RELATED SECTIONS

Section 02210 - Fill Materials and Placement Requirements
Section 02200 - Excavation

SUBMITTALS
A. Submit the following to Engineer:

B. Certificates of Compliance: Furnish certification that standards specified
herein are met.

REFERENCES
A. Backfilling and Compaction: Reference Standards as listed in Section 02210.

DEFINITIONS

A. Pipe Bedding Material: Fill placed under, beside and directly over the pipe
prior to subsequent backfill operations, as shown on the Plans.

CLASSIFICATION OF EXCAVATED MATERIALS

A. No classification of excavated materials will be made. Perform excavation of
every description and of whatever materials encountered to the depths
indicated.
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PART 2

PRODUCTS

2.01 BACKFILL MATERIALS
Refer to Pipe Bedding Detail shown on the Drawings.

A.

PART 3

3.01

A.

Pipe Bedding Material - Type B Granular Bedding Material, as specified in
Section 02210.

Type C, Clean Backfill, as specified in Section 02210.
Overexcavation - Type C Fill as specified in Section 02210 shall be used as

directed by Engineer to replace soft, spongy, or otherwise unsuitable material
encountered in the trench bottom.

EXECUTION

PREPARATION

Surface Improvements: Protect from damage or restore to their original
condition all surface improvements encountered during trenching.
Improvements shall include but not be limited to surfacing, utilities,
monitoring wells, signs, and fencing.

Underground Obstructions:

1. Before commencing work, obtain information concerning location,
type, and extent of all existing utilities on the site.

2. Protect from damage any underground pipes, utilities, or structures
encountered during construction. Restore any damaged underground
obstructions to their original condition.

3. All obstructions exposed during trenching shall be inspected by
Engineer prior to backfilling. Contractor shall be responsible for
providing adequate notice (minimum of 24 hours) to Engineer for
inspections.

Sheeting, Shoring, and Bracing: Provide and maintain sheeting, shoring, and
bracing as necessary to protect workmen, and adjoining grades and structures
from caving, sliding, erosion, or other damage in accordance with
Occupational Safety and Health Standards 29 CFR Part 1926 - Construction
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Standards for Excavations, the Site Specific Health and Safety Plan, and
other applicable codes and governing authorities.

The use of explosives will not be permitted.

Drainage: Maintain the excavations free from water throughout the work.
Remove any water encountered in the trench to provide firm subgrade, to
permit joints to be made dry at the final grade, and to prevent entrance of
water into the pipeline.

Protection: Protect from excavation equipment and vehicular traffic all
bench marks, existing structures, monitoring wells, fences, pavements, above
and below-grade utilities that are to remain, and other features that are to
remain.

Field Measurements: Initial survey staking of the location and elevation of
the proposed structures shall be provided by Contractor prior to commencing
excavation.

Construction Staking: The Contractor shall be responsible for all
construction staking during construction activities.

3.02 EXCAVATION

A.

Trenching: Excavate trenches by open cut. Conform to sheeting, shoring,
and bracing requirements of OSHA, and other applicable codes and
governing authorities.

Stockpiling Excavated Materials: Stockpile Suitable Materials along the
trench at a safe distance in accordance with Occupational Safety and Health
Administration (OSHA) Regulations, and other applicable codes and
governing authorities. Remove excavated materials not suitable or required
for backfilling, as directed by Engineer.

Excavation to Grade: Accurately grade trench bottoms to provide uniform
bearing and support for pipe and pipe bedding material. Remove stones
larger than three inches as necessary to avoid point bearing.

Unstable Pipe Subgrade: Cut out wet or soft areas encountered in the
bottom of the trench which are not capable of in-situ compaction. Backfill to
grade with Type C Fill, as directed by Engineer. Compact in accordance with
compaction requirements for Structural Fill in Section 02210.
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Limiting Trench Widths: Conform to the Pipeline Bedding details shown on
the Drawings. Cut trenches sufficiently wide to enable installation and allow
inspection. Minimum trench width shall be 8 feet.

Unauthorized Excavation:

1. If the trench depth is over-excavated, backfill such over-excavation
with Type C Fill as directed by Engineer and compact in accordance
with compaction requirements for Embankments and Structural Fill
in Section 02210.

2. If the maximum trench width is exceeded provide higher strength
pipe, as approved by Engineer.

3.03 BEDDING PLACEMENT

A.

B.

Refer to bedding details shown on the Drawings.

Granular bedding material shall be placed by hand or other careful manner
so as not to damage or disturb pipe, in maximum layers of 6-inches loose
thickness, and thoroughly compacted by tamping. Special care shall be taken
to assure complete compaction under the haunches of the pipe.

Bedding shall be compacted in accordance with Section 02210, Part 3.05A.

3.04 TRENCH BACKFILLING AND COMPACTION

A.

Place and compact Type B Granular Bedding Material, and Type C Fill in
accordance with Drawings and placement and compaction requirements
specified in Section 02210, Part 3.05A.

Mechanically compact trench backfill by means of tamping rollers, pneumatic
tire rollers, vibrating rollers, or other mechanical tampers as approved by
Engineer. Compaction by jetting will not be permitted.

Compaction compliance testing will be performed by Contractor in
accordance with Section 02210, Part 3.07.

3.05 SURFACE RESTORATION

A.

Replace and repair any surface improvements damaged or removed, as
directed by Engineer.

02220-4



B. Reshape and re-compact fills subjected to vehicular traffic during
construction as necessary to meet lines, grades and compaction
requirements.

END OF SECTION 02220
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SECTION 02270
STREAM CHANNELS AND DIVERSIONS

PART 1 GENERAL

1.01

1.02

1.03

1.04

SECTION INCLUDES

This Section includes all grading, excavation, and backfill required for all storm
drainage and channel reconstruction needed to complete the Work. This shall
include construction of stream channels and diversions; furnishing, hauling and
placing riprap material; furnishing, placing and constructing riprap aprons for
surface water inlet/outlet structures; and furnishing materials for diversion dams in
accordance with the Drawings and these Specifications.

RELATED SECTIONS

Section 02210 - Fill Materials and Placement Requirements
Section 02220 - Pipe Trenching, Backfilling, and Compacting
Section 02620 - Corrugated Metal Pipes and Outlet Works
Section 02710 - Geosynthetic Materials

SUBMITTALS

Submit the following to ENGINEER:

A. Materials Source/Product Data: Submit material source and manufacturer
specifications on items proposed for use and as specified herein.

B. Laboratory Test Results: Submit data sheets and test results from
compliance testing of materials supplied by Contractor to ENGINEER for
review and approval.

REFERENCES

Codes and Standards: Comply with provisions of following, except as otherwise
indicated:

A. AASHTO - M147 - Materials for Aggregate and Soil-Aggregate.

B AASHTO T11 and T27 or ASTM C136 - Methods for Sieve Analysis of Fine
and Coarse Aggregates
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C. ASTM D75 - Standard Practice for Sampling Aggregates.
D. ASTM D422 - Standard Method for Particle-Size Analysis of Soils.

E. For Backfill and Compaction - Reference standards as listed in Section
02210, Part 1.04.

PART 2 PRODUCTS
2.01 DIKE/ROAD MATERIALS

A. Type A Fill: General, clean fill for backfilling of excavated areas, and for
construction of dikes, roads or other features which may encroach on the
active stream channel or areas of standing water in channel overbank areas,
as specified in Section 02210.

2.02 RIPRAP

Riprap shall be installed at the locations and to the dimensions indicated on the
Drawings. The stone shall be hard, durable, sub-rounded to angular in shape,
resistant to weathering to water and to ice action; free of excess amounts of thin flat,
and elongated pieces, free from overburden, spoil, shale, structural defects, and
organic material. The smaller stone shall be uniformly distributed throughout the
work. The rock shall be manipulated by hand or machine methods sufficiently to
secure a uniform surface and mass stability.

A. Type 1 Riprap: Shall be classed as random riprap conforming to the
following gradation:

Weight of Stone (Ibs) Equivalent Spherical % of Total Weight
Diameter (ft) Passing
100 1.05 100
60 0.88 70-90
25 0.66 40-60
2 0.20 0-10

2.03 SOURCE QUALITY CONTROL

A. Tests and analysis of soil material will be performed in accordance with
applicable ASTM test methods.

B. If tests indicate materials do not meet specified requirements, change
material and retest at no cost to FWP.
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C. Compliance testing will be performed by ENGINEER at its discretion.
PART 3 EXECUTION
3.01 SOURCE OF MATERIALS
A Contractor is responsible for locating a source of Type 1 Riprap.
3.02 TEMPORARY STREAM DIVERSIONS OF SWAMP CREEK
A. Prior to beginning any Work which requires stream diversion, Contractor
must submit a Stream Diversion Plan for Engineer approval 2-weeks prior to

implementing any diversions of Swamp Creek. Contractor diversion plans
are subject to specific review and approval by Engineer.

B. No excavation may be performed within the existing channel of Swamp
Creek prior to construction of a suitable diversion of the stream around all
work areas.

C. All stream diversions shall have the capacity to convey 30 cfs with a minimum

of 1-foot freeboard required for open channels and minimum 1-foot of
freeboard required above pipe inlet water surface elevation at the design
flow.

D. Appropriate erosion protection must be addressed in the Contractor’s
Stream Diversion Plan.

3.03 RECONSTRUCTED CHANNEL FOR SWAMP CREEK and SPOKANE CANAL

A. Streambank Erosion protection must be provided in the reconstructed
stream channel, and must meet with ENGINEER approval, prior to
introducing Swamp Creek flows.

3.04 OTHER STORM FLOW DIVERSIONS

A. Other storm flow diversions may be constructed as needed to trap sediment
and direct flows using Best Management Practices (BMPs). BMPs may
include, but are not limited to, construction of temporary berms, sediment
basins, ditches and channels. Other temporary storm runoff control BMPs
may be required to control sediment release into Swamp Creek. Temporary
storm runoff control BMPs may include, but are not limited to, silt fencing,
straw bales, straw mulch, hydroseeding, and erosion control matting. Such
measures must be implemented prior to beginning work in areas, which
would be impacted by storm flows.
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3.05 EXCAVATION

3.06

3.07

All excavation for diversions or stream channels shall meet with the specifications of
Section 02200.

DIKE CONSTRUCTION

Construction of all dikes for diversions or stream channels shall meet with the
specifications of Section 02210 related to embankments and structural fills.

RIPRAP

A.

B.

Riprap shall be placed in accordance with the details shown in the Drawings.

Placement of riprap shall start at the toe of the slope and proceed up the
slope. The riprap shall be placed such that damage to the Geotextile layer
does not occur. Riprap shall not be dropped onto the Geotextile. Geotextile
displaced or otherwise damaged during placement shall be replaced as
directed by ENGINEER at the Contractor's expense.

Placement of riprap for aprons of inlet/outlet structures shall follow the same
installation procedures as previously mentioned. Geotextile shall be placed
and anchored in accordance with specifications listed in Section 02710, the
manufacturer’s recommendations, and the details shown on the Drawings.

The Contractor shall endeavor to place the riprap in such a manner as to
minimize the slope roughness and present as smooth a surface to the stream
flow as practical.

END OF SECTION 02270

02270-4



SECTION 02561

PIPE AND PIPE FITTINGS

PART 1 GENERAL

1.01 SECTION INCLUDES

Work Included: Work under this section includes furnishing and installing pipe and
fittings. Furnish pipe and fittings complete with all jointing materials for the
following:

A. Other piping systems as shown on the Drawings.

1.02 RELATED SECTIONS
Section 02220 — Trench Excavation and Backfilling.

1.03 QUALITY ASSURANCE

A. Pipe and Fitting Marking: Mark pipe with the following information applied
at intervals of not more than 5 feet:

Nominal size and O.D. base.

Material code designation.

Applicable dimension ratio, pressure class or schedule number.
Applicable standard designation number.

Manufacturer's name or trade mark.

B. Reference Standards: Standards listed hereunder and referenced elsewhere
in these specifications shall become a part of this specification and are
incorporated herein by reference. This latest edition, amendment or
supplement thereto in effect 30 days before date of invitation shall apply.

1. American Water Works Association (AWWA):

Polyethylene (PE) Pressure Pipe and Fittings 4" through 63" for Water
Distribution.

2. American Society for Testing and Materials (ASTM):

ASTM D 1248 Standard Specification for Polyethylene Plastics
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Molding and Extrusion Materials

ASTM D 3350 Standard Specification for Polyethylene Plastics (PE)
Pipe and Fitting Materials

ASTM D 3035 Standard Specification for Polyethylene (PE) Plastic
Pipe (SDR-PR) Based on Controlled Outside Diameter

ASTM D 3261 Standard Specification for Butt Heat Fusion
Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic Pipe
and Tubing

ASTM D 1693 Test Method for Environmental Stress - Cracking of
Ethylene Plastics

ASTM D 2837 Method for Obtaining Hydrostatic Design Basis for
Thermoplastic Pipe Materials

ASTM D 2321 Recommended Practice for Underground Installation
of Flexible Thermoplastic Sewer Pipe

ASTM D 790 Test Method for Flexural Properties of Unreinforced
and Reinforced Plastics and Electrical Insulating Materials

ASTM F 412 Definitions of Terms Relating to Plastic Pipe Systems

ASTM F 585 Practice for Insertion of Flexible Polyethylene Pipe into
Existing Sewers

ASTM F 894 Standard Specification for Polyethylene (PE) Large
Diameter Profile Wall Sewer and Drain Pipe

ASTM F 714 Standard Specification for Polyethylene (PE) Plastic
Pipe (SDR-PR) Based on Outside Diameter

ASTM F 1248 Determination of Environmental Stress Crack
Resistance (ESCR) of Polyethylene Pipe

1.04 SUBMITTALS

Submit the following in accordance with Section 01000 - General Requirements:

A. Certificates: Submit manufacturer's certification that materials meet
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specification requirements.

1.05 PRODUCT DELIVERY, STORAGE AND HANDLING

A.

PART 2

Protect pipe from impact, bending, compression or abrasion during handling
and storage.

Store pipe on flat surface which provides even support for the pipe barrel.
Do not stack pipe higher than 5 feet.

Ship rubber gaskets in cartons and store in a clean area away from grease, oil,
ozone producing electric motors, heat and the direct rays of the sun.

Use nylon sling to handle pipe. The use of hooks or bare cables will not be
permitted.

PRODUCTS

2.01 PIPE MATERIALS
High Density Polyethylene (HDPE) Pipe

A.

2.02 INLETS
A.

1. Pipe and Fittings (63”)
Conformance: ASTM D3350, DR 32.5
Joints: ASTM D3261, Heat fusion polyethylene plastic pipe
Pressure Class: 50 psi
Acceptable Product: Polypipe EHMW Plus, DR-32.5 HDPE 63’ Dia.
pipe, as manufactured by Polypipe, Inc. or
approved equal.
2. HDPE Wall Anchor
Conformance: ASTM D3350, DR 32.5
Joints: ASTM D3261, Heat fusion polyethylene plastic pipe
Pressure Class: 50 psi
Acceptable Product: Polypipe EHMS Plus, DR-32.5 HDPE Wall
Anchor
General

1.

Water tight connection on concrete inlet/outlet.
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C. Grates

1. Inlet Trash Rack or Engineer approved equivalent.

E. Cast-in Pipe Connection

1. Type A Cast-in Pipe Connection: A-Lok X-Cel watertight compression
manhole connector or Engineer approved equivalent.

PART 3 EXECUTION

3.01 INSPECTION

A. Examine the pipe and fittings for cracks, dents, abrasions or other flaws prior
to installation. Mark rejected piping with a yellow crayon and remove
rejected piping from the project within 24 hours.

3.02 PIPE INSTALLATION
A. Cutting Pipe:
1. Cut pipe square with saws or pipe cutters designed specifically for the
material. Protect the pipe and fittings from serrated holding devices

and abrasion.

2. Wipe off all dust and dirt from the jointing surfaces and remove
cuttings from interior of pipe or tubing.

3. Treat pipe ends in accordance with the man